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AMENDMENTS TO THE CLAIMS 

The following is a complete listing of the claims, which replaces all previous versions and 
li stings of the claims. 

1. (Original) A method of automatically interconnecting a new node into a cluster of other nodes, 
each node including a plurality of processor units and an internal switching fabric, one of the' 
processor units in each node hosting a monitor process, comprising: 

(a) broadcasting a discovery probe packet from the monitor process in the new node to 
each of the plurality of processor units of all the other nodes in the cluster, the discovery probe 
packet containing configuration information about the new node; 

(b) receiving at least one discovery probe packet at the monitor process of a discovery 
initiator node, a discovery initiator node being any one of the other nodes in the cluster; 

(c) settings up, at the discovery initiator node, in response to the discovery probe packet, 
connection information enabling the new node to directly communicate with the monitor process 
of the discovery initiator node; 

(d) sending a discovery initiator packet to all of the plurality of processor units in the new 
node, the discovery initiator packet containing the connection information set up at the discovery 
initiator node for the new node; 

(e) receiving at least one discovery initiator packet at the monitor process of the new 

node; 

(f) setting up, at the new node, in response to the discovery initiator packet, connection 
information enabling the discovery initiator node to directly communicate with the monitor 
process of the new node; 
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(g) sending a discovery confirmation packet directly to the monitor process of the 
discovery initiator node, the discovery confirmation packet containing the connection 
information set up at the new node for the discovery initiator node; 

(h) receiving the discovery confirmation packet at the monitor process of the discovery 
initiator node; 

(j) sending, in response to the received discovery confirmation packet, a discovery 
acknowledgement packet directly to the monitor process of the new node; and 

(k) receiving at the monitor process of the new node the discovery acknowledgement 

packet. 

2. (Original) A method of automatically interconnecting a new node as recited in claim 1 , 
wherein the connection information includes interrupt and barrier addresses. 

3, (Original) a method of automatically interconnecting a new node as recited in claim 1, 

wherein each process unit of a node has a message receiving process; and 

wherein the step of receiving at least one discovery probe packet at the monitor process 
of a discovery initiator node includes: 

(1) receiving at the message receiving process of the discovery initiator node the 
discovery probe packets; and 

(m) forwarding the discovery probe packets from the message receiving process to the 
monitor process of the discovery initiatory node. 
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4. (Original) A method of automatically interconnecting a new node as recited in claim 3, 
wherein the step of forwarding is performed by means of an interprocess communications 
message. 

5. (Original) A method of automatically interconnecting a new node as recited in claim 3, 
wherein the step of receiving the discovery probe packets includes responding to a permissive 
interrupt in the processor unit of the message receiving process. 

6. (Original) A method of automatically interconnecting a new node as recited in claim 5, 
wherein responding to a permissive interrupt in the processor unit of the message receiving 
process includes: 

(n) marking a well-known entry in an access validation and translation table with access 
permissions for all processor units in the cluster; 

(p) receiving packets at the well-known entry without performing access permission 
checks; and 

(q) raising a permissive interrupt in response to the received packet. 

7. (Original) A method of automatically interconnecting a new node as recited in claim 1, 

wherein each processor unit of a node has a message receiving process; and 
wherein the step of receiving at least one discovery initiatory packet at the monitor 
process of the new node includes: 

(1) receiving at the message receiving processes of the new node the discovery initiator 
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packets; and 

(m) forwarding the discovery initiator packets from the message receiving process to the 
monitor process of the new node. 

8. (Original) A method of automatically interconnecting a new node as recited in claim 7, 
wherein the step of forwarding is performed by means of an interprocess communications 
message. 

9. (Original) A method of automatically interconnecting a new node as Tecited in claim 7, 
wherein the step of receiving the discovery initiator packets includes responding to a permissive 
interrupt in the processor unit of the message receiving process. 

10. (Original) A method of automatically interconnecting anew node as recited in claim 1, 
further comprising the step of installing logical network devices in the discovery initiator node 
for all of the processor units in the new node after receiving the discovery probe packet, if the 
discovery probe packet is valid. 

1 ] . (Original) A method of automatically interconnecting a new node as recited in claim 1 , 
further comprising the step of installing a logical network device in the new node for the 
processing unit hosting the monitoring process after receiving the discovery initiator packet, if 
the discovery initiator packet is valid. 



Page 5 of 21 



PAGE 7/23 ' RCVD AT 8/3/2005 9:08:57 AM [Eastern Daylight Time] " SVR:USPTO€FXRF-6/25 * DNI3:2738300 » CSID:281 514 8332 * DURATION (mm-ss):07-08 



Rug 03 2005 8:13AM HP IP GROUP FAX 



281-514-8332 



Serial No. 09/945,083 
Amendment and Response to Office Action 
Mailed 05 May 2005 

12. (Original) A method of automatically interconnecting a new node as recited in claim 1, 
further comprising: 

(1) verifying the received discovery probe packet; and 

(m) if the discovery probe packet has an error, logging that an error occurred at the 
broadcast stage. 

13. (Original) A method of automatically interconnecting a new node as recited in claim 1, 
further comprising: 

(1) verifying the received discovery initiator packet; and 

(m) if the discovery initiator packet has an error, logging that an error occurred at the 
initiation stage. 

14. (Original) A method of automatically interconnecting a new node as recited in claim 1 5 
further comprising: 

(1) verifying the received discovery confirmation packet; and 

(m) if the discovery confirmation packet has an error, logging that an error occurred at 
the confirmation stage. 

15. (Original) A method of automatically interconnecting a new node as recited in claim 1, 
further comprising; 

(1) verifying the received discovery acknowledgement packet; and 
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(m) if the discovery acknowledgement packet has an error, logging that an error occurred 
at the acknowledgement stage. 

16. (Original) A method of automatically interconnecting a new node into a cluster of other 
nodes, each node including a plurality of processor units and an internal switching fabric, one of 
the processor units in each node hosting a monitor process, comprising: 

(a) broadcasting a discovery probe packet from the monitor process in the new node to 
each of the plurality of processor units of all the other nodes in the cluster, the discovery probe 
packet containing configuration information about the new node; 

(b) receiving at least one discovery probe packet at the monitor process of a discovery 
initiator node, the discovery initiator node being one of the other nodes of the cluster; 

(c) verifying the received discovery probe packet; 

(i) if the discovery probe packet is valid, 

(d) setting up, at the discovery initiator node> connection information enabling the 
new node to directly communicate with the monitor process of the discovery initiator node; and 

(e) sending a discovery initiator packet to all of the plurality of processor units in 
the new node, the discovery initiatory packet containing the connection information set up at the 
discovery initiatory node for the new node; 

(f) receiving at least one discovery initiator packet at the monitor process of the new 

node; 

(g) verifying the received discovery initiator packet; 

(ii) if the discovery initiator packet is valid, 
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(h) setting up, at the new node, connection information enabling the discovery 
initiator node to directly communicate with the monitor process of the new node; 

(j) sending a discovery confirmation packet directly to the monitory process of the 
discovery initiator node, the discovery confirmation packet containing the connection 
information set up at the new node for the discovery initiator node; 

(1) verifying the discovery confirmation packet at the monitor process of the discovery 
initiator node; and 

(iii) if the discovery confirmation packet is valid, 

(1) sending a discovery acknowledgement packet directly to the monitor process 
of the new node* 

17. (Cancelled) 

1 8. (Currently Amended) A method of automatically interconnecting a hew node into a cluster of 
other nodes as r e cited in claim 17 . each node including a plurality of processor units and an 
internal switching fabric, one of the processor units in each node hosting a monitor process, 
comprising: 

(a) broadcasting a discovery probe packet from the monitor process in the new node to 

each of the plurality of processor units of all the other nodes in the cluster, the discovery probe 
packet containing configuration information about the new node: 

Qy) receiving at least one discovery initiator packet at the monitor process of the new 

node, the discovery initiator packet containing connection information enabling the new node to 

Page 8 of 21 



PACE 10/23 * RCVD AT 8/3/2005 9:08:57 AM [Eastern DayUght Time] * 8VR:USPTOEFXRF-0/25 * DN1S:2738300 * CSID:281 514 8332 * DURATION (mm-ss): 07-08 



flug 03 2005 8:14Rh HP IP GROUP FRX 



281-514-8332 



p, 1 1 



Serial No. 09/945,083 
Amendment and Response to Office Action 
Mailed 05 May 2005 

directly communicate with the monitor process of at least one other node as the discovery 
initiator node; 

(c) setting up, at the new node, in response to the discovery initiator packet connection 

information enabling the discovery initiator node to directly communicate with the monitor 
process of the new node; 

(d) sending a discovery confirmation packet directly to the monitor process of the 

discovery initiator node, the discovery confirmation packet containing the connection 
information set up at the new node for the discovery initiator node; and 

(e) receiving a discovery acknowledgement packet in response to the discovery 
confirmation packet. 

wherein processor units in the cluster have processor unit ids; 

further comprising, prior to broadcasting a discovery probe packet, 

(f) installing a discovery broadcast device (DBD) which is used for broadcasting 
packets to all other processor units of nodes in a cluster; and 

(g) reconfiguring the discovery broadcast device to temporarily assign a 
destination processor unit id to the discovery broadcast device; and 

wherein the step of broadcasting a discovery- probe packet includes broadcasting a 
discovery probe packet by the discovery broadcast device. 



19. (Cancelled) 
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20. (Currently Amended) A method of automatically interconnecting a new node into a cluster of 
other nodes as rooit e d in claim 17 , each node Including a plurality of processor units and an 
internal switching fabric, one of the processor units in each node hosting a monitor process, 
comprising: 

fa) broadcasting a discovery probe packet from the monitor process in the new node to 

each of the plurality of processor units of all the other nodes in the cluster, the discovery probe 
packet containing configuration information about the new node; 

(b) receiving at least one discovery initiator packet at the monitor process of the new 

node, the discovery initiator packet containing connection information enabling the new node to 
directly communicate with the monitor process of at least one other node as the discovery 
initiator node: 

(c> setting up. at the new node» in response to the discovery initiator packet connection 

information enabling the discovery initiator node to directly communicate with the monitor 
process of the new node; 

(d) sending a discovery confirmation packet directly to the monitor process of the 

discovery initiator node, the discovery confirmation packet containing the connection 
information set up at the new node for the discovery initiator node: and 

(e) receiving a discovery acknowledgement packet in response to the discovery 

confirmation packet. 

further comprising, prior to broadcasting a discovery probe packet, 

queuing a discovery probe packet; 

requesting a transfer completion interrupt; 
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suspending program execution of the monitor process; 
further comprising, after broadcasting the discovery probe packet, 
receiving a transfer completion interrupt; and 
resuming execution of the monitor process. 

21. (Currently Amended) A method of automatically interconnecting a new node into a cluster of 
other nodes as rooitod in claim ¥ 7 -, each node including a plurality of processor units and an 
internal switching fabric, one of the processor units in each node hosting a monitor process^ 
comprising: 

(a) broadcasting a discovery probe packet from the monitor process in the new node to 

each of the plurality of processor units of all the other nodes in the cluster, the discovery probe 
packet containing configuration information about the new node; 

(b) receiving at least one discovery initiator packet at the monitor process of the new 

node, the discovery initiator packet containing connection information enabling the new node to 
directly communicate with the monitor process of at least one other node as the discovery 
initiator node; 

(cl setting up, at the new node, in response to the discovery initiator packet, connection 

information enabling the discovery initiator node to directly communicate with the monitor 
process of the new 7 node; 

(d) sending a discovery confirmation packet directly to the monitor process of the 

discovery initiator node, the discovery confirmation packet containing the connection 
information set up at the new node for the discovery initiator node: and 
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(e) receiving a discovery acknowledgement packet in response to the discovery 

confirmation packet. 

further comprising, prior to broadcasting a discovery probe packet, 
queuing a discovery probe packet; 
requesting a transfer completion interrupt; 
suspending program exec ution of the monitor process; 
further comprising, after broadcasting the discovery probe packet, 
receiving a timeout error interrupt; and 
resuming execution of the monitor process. 

22, (Original) A method of automatically interconnecting a new node into a cluster of other 
nodes as recited in claim 21, wherein a time period between broadcasting the discovery probe 
packet and the timeout error interrupt permits other packets to be interleaved with broadcast 
discovery probe packets. 

23, (Cancelled) 

24, (Currently Amended) A method of automatically interconnecting a new node into a cluster of 
other nodes, each node including a plurality of processor units as r e cit e d in claim 23 . each having 
a processor number, and an internal switching fabric* one of the processor units in each node 
hosting a monitor process, comprising: 

(a> broadcasting a discovery probe packet from the monitor process in the new node to 
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processor units of nodes in the cluster, wherein the processor numbers of the processor units are 
equal and the discovery probe packet contain configuration information about the new node; 

(b) receiving at least one discovery initiator packet and the monitor process of the new 

node, the discovery initiator packet containing connection information enabling the new node to 
directly communicate with the monitor process of at least one other node as the discovery 
initiator node; 

(c^ setting up. at the new node, in response to the discovery initiator packet, connection 

information enabling the discovery initiator node to directly communicate with the monitor 
process of the new node; 

(fX) sending a discovery confirmation packet directly to the monitor process of the 

discovery initiator node, the discovery confirmation packet containing the connection 
information set up at the new node for the discovery initiator node: and 

(ei receiving a discovery acknowledgement packet in response to the discovery 

confirmation packet, 

wherein there is a minimum processor number and a maximum processor number and a 
current processor number is set at the minimum processor number; 

wherein the broadcasting step includes broadcasting with a processor number equal to the 
current processor number; and 

further comprising; 

(0 incrementing the current processor number after broadcasting the discovery 
probe packets to the processor units with the current processor number in all other nodes that 
have not yet replied with a discovery initiation packet; and 
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(g) if the current processor number is not more than a maximum processor 

number, continuing at the broadcasting step with the current processor number. 

25. (Original) A method of automatically interconnecting a new node into a cluster of other 
nodes, each node including a plurality of processor units as recited in claim 24, wherein a time 
period of about one second or less occurs between the broadcasting steps with consecutive 
processor numbers, 

26. (Original) A method of automatically interconnecting a new node into a cluster of other 
nodes, each node including a plurality of processor units as recited in claim 24, 

wherein a subset of processor numbers for other nodes is known to be valid; and 
wherein, if the current processor number is more than a maximum processor number, 

continuing at the broadcasting step using only a subset of valid processor numbers for other 

nodes from which no discovery initiator packet was received. 

27. (Original) A method of automatically interconnecting a new node into a cluster of other 
nodes, each node including a plurality of processor units as recited in claim 26, wherein a time 
period of about 10 seconds occurs between broadcasting steps using only the subset of valid 
processor numbers for other nodes from which no discovery initiator packet was received. 

28. (Original) A method of automatically interconnecting a new node into a cluster of other 
nodes, each node including a plurality of processor units as recited in claim 26, wherein only 
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processor numbers that are likely to be present in other nodes from which no discovery initiator 
packet was received are used in the broadcasting step. 

29, (Cancelled) 

30. (Original) A method of automatically interconnecting a first new node and a second new 
node into a cluster of other nodes, the first new node having a lower node number than the 
second new node, each node including a plurality of processor units and an internal switching 
fabric, one of the processor units in each node hosting a monitor process, comprising: 

(a) broadcasting a discovery probe packet from the monitor process in the first new node 
to each of the plurality of processor units of the second new node and all the other nodes in the 
cluster, the discovery probe packet containing configuration information about the first new 
node; 

(b) broadcasting, concurrently with step (a), a discovery probe packet from the monitor 
process in the second new node to each of the plurality of processor units of the first new node 
and all the other nodes in the cluster, the discovery probe packet containing configuration 
information about the second new node; 

(c) receiving at least one discovery initiator packet at the monitor process of the first new 
node from each one of the other nodes acting as a first set of discovery initiator nodes, with each 
discovery initiator packet containing connection information enabling the first new node to 
directly communicate with the monitor processes of the first set of discovery initiator nodes; 

(d) receiving at least one discovery initiator packet at the monitor process of the second 
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new node from each one of the first new node and the other nodes acting as a second set of 
discovery initiator nodes, with each discovery initiator packet containing connection information 
enabling the second new node to directly communicate with the monitor processes of the second 
set of discovery initiator nodes; 

(e) setting up, at each of the new nodes, in response to the discovery initiator packets, 
connection information enabling the discovery initiator nodes to directly communicate with the 
monitor process of each of the new nodes; 

(f) sending a discovery confirmation packet by the first new node directly to the monitor 
processes of each one of the first set of discovery initiator nodes, with each discovery 
confirmation packet containing the connection information, set up at the first new node, and 
specific to each node of the first set of discovery initiator nodes to which the packet is sent; 

(g) sending a discovery confirmation packet by the second new node directly to the 
monitor processes of each one of the second set of discovery initiator nodes, with each discovery 
confirmation packet containing the connection information, set up at the second new node, and 
specific to each node of the second set of discovery initiator nodes to which the packet is sent; 
and 

(h) receiving, at each of the new nodes, a discovery acknowledgement packet in response 
to the discovery confirmation packet. 

3 1 . (Original) A method of automatically interconnecting a first new node and a second new 
node into a cluster of other nodes, each node having a node number and including a plurality of 
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processor units and an internal switching fabric, one of the processor units in each node hosting a 
monitor process, comprising: 

(a) receiving at least two discovery probe packets at the monitor processes of first new 
node, second new node and the other nodes in the cluster, one of the two discovery probe packets 
containing configuration information about the first new node, the other of the two discovery 
probe packets containing configuration information about the second new node, the first new 
node having a lower node number than the second new node; 

(b) setting up, at each of the other nodes, in response to the discovery probe packets sent 
by the first new node, connection information enabling the first new node to directly 
communicate with the monitor process of each of the new nodes; 

(c) settings up, at the first new node and each of the otheT nodes, in response to the 
discovery probe packets sent by the second node, connection information enabling the second 
new node to directly communicate with the monitor processes of the first new node and the other 
nodes; 

(d) sending discovery initiator packets from the other nodes to all of the plurality of 
processor units in the first new node, the discovery initiator packets containing the connection 
information set up at the other nodes for the first new node; 

(e) sending discovery initiator packets from the first new node and the other nodes to all 
of the plurality of processor units in the second new node, the discovery initiator packets 
containing the connection information set up at first new node and the other nodes for the second 
new node; and 

(f) receiving a discovery confirmation packet at the monitor process of each one of the 
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other nodes, the discovery confirmation packet containing the connection information enabling 
each one of the other nodes to directly communicate with the monitor process of the first new 
node; 

(g) receiving a discovery confirmation packet at the monitor processes of each one of the 
first new nodes and the other nodes, the discovery confirmation packet containing connection 
information enabling each one of the first new node and the other nodes to directly communicate 
with the monitor process of the second new node; 

(h) sending, in response to each discovery confirmation packet received in step (f) 4 a 
discovery acknowledgement packet from the other nodes directly to the monitor process of the 
first new node; and 

(j) sending, in response to each discovery confirmation packet received in step (g)> a 
discovery acknowledgement packet from the first new node and the other nodes directly to the 
monitor process of the second new node. 



Page 18 of 21 



PACE 20/23 * RCVD AT 8/38005 9:08:57 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/25 * ONIS: 2738300 * C SID: 281 514 8332 * DURATION (mm-ss): 07-08 



